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Σ = {a1, a2}
N = {J1, J2, A1, A2}
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xij = xji 8 i, j = 1, . . . , N
NX
i=1
xij ≥ 1 8 j = 1, . . . , N
xij + xjk  1 + xik 8 i, j, k = 1, . . . , N
xij + xjk ≥ 2xik 8 i, j, k = 1, . . . , N
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s + uia − oia = bia i 2 I, a 2 AX
s2Ωe
xes = 1 e 2 E
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xes = 1 e 2 E
xes 2 {0, 1} e 2 E, s 2 Ω
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uia ≥ 0 8i 2 I, a 2 A



















xes = 1 8e 2 E












(cuia + λia) < 0
uia  bia
uia  0
(coia − λia) < 0






































































λ1a1 = 1 λ2a1 = −2 λ3a1 = 0 λ4a1 = 1 λ3a2 = 1 λ4a2 = −1
1 −2 0 1 1 −1
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xes = 1 e 2 E
xes 2 {0, 1} e 2 E, s 2 Ω
0
e
uia ≥ 0 i 2 I, a 2 A





















LB  max (LB,LB1 + LB2) ✏R  ✏R/2
✏R < " ΛUB  Ω
UB
































i i 2 {1, ..., N}
j j 2 {2, ..., dN/2e}
sij = {i, ..., i+ j − 1} j i
σij sij.






















δkijxij = 1 8 k = 1, . . . , N












δkijxij = 1 8 k = 1, . . . , N
σ2ijxij  y 8i = 1, . . . , N, j = 1, . . . , dN/2e

























































δkijxij = 1 8 k = 1, . . . , N
σ2ijxij  y 8i = 1, . . . , N, j = 1, . . . , dN/2e
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